Abstract: Renewable energy cooperatives envision and manifest an alternative way of organising within the energy system (and beyond). Yet, despite their growth, it is uncertain whether such initiatives are able to increase and deepen their impact, leading the transition to an environmentally sustainable and socially just energy system. This paper presents insights from a strategic dialogue co-organised with the Dutch national interest group of renewable energy cooperatives "ODE Decentraal". We used transition management as action research methodology to organise the dialogue to understand and support the transformative potential of the cooperative energy movement. The dialogue helped to clarify the challenges and possibilities for scaling energy cooperatives beyond the niche, supporting at the same time the participants to reflect, strategize and develop a shared transition agenda. This contribution presents and analyses our intervention and its impact, also specifically evaluating the potential of transition management to facilitate social learning processes, reflexivity and the development of strategic actions. Our intervention confirmed the hypothesis that actors in the niche often focus too much on the competition with the regime for individual goals, thereby failing to collectively strategize and engage with incumbent regimes in a systematic way.
Introduction
The growth of renewable energy cooperatives (RECs) in the Netherlands is driven by dissatisfaction with the state of the energy market, along with financial drives and the wish to contribute to sustainability [1] [2] [3] . While only about 20 RECs were active in the country in 2010, in 2017 the field counted about 392 of them, 20% more than the year before, and the number keeps rising [4, 5] . RECs envision and manifest an alternative way of organising within the energy system (and beyond), which contrasts with the energy system of our times which is predominantly centralised, market-driven, large scale, and heavily based on fossil fuels. Characterised by a "Do-it-Yourself" culture, RECs self-organise for the establishment of renewable energy projects in their local environment, thereby exploring new ways to organise energy production and consumption on a local scale. In this way, RECs present a niche in the broader context of the ongoing energy transition.
A number of scholars from multiple perspectives have reflected on the nature and role of community energy and the significance of local RECs in the transition towards a sustainable energy system and low-carbon societies (e.g., References [1] [2] [3] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . In the economic sphere, RECs may offer economic benefits to their members, while also strengthening the local economies by increasing employment and creating additional business opportunities. In the social sphere, RECs may enhance social cohesion, supporting the achievement of common goals through democratic decision-making and resource pooling. In fact, by making the right to renewable energy attainable, RECs activate energy citizenship and realise energy democracy. Lastly, in the environmental sphere, RECs reinforce the energy transition by increasing public acceptance of renewable energy projects and by nurturing a culture of energy conservation through awareness raising and the provision of tools for people to carry out their duty of responsible energy consumption.
Nonetheless, RECs have also received critique regarding their contribution to the energy transition and system change at large. First of all, on certain occasions, RECs have served to reinforce opposition to proposed facilities [15] and despite their potential to enhance social cohesion, RECs may actually also generate social friction and widen pre-existing social divides within communities [15] . In fact, RECs have been accused of only taking care of their members' interests (at the cost of society), and that, over time, they accommodate to the practices of the capitalist market in order to survive.
The transformative potential of RECs, the potential of having a fundamental impact upon the established regime, remains unclear. Previous research has shown that such initiatives lack a shared direction and coordination, as well as the capacity to interact in a strategic way with the dominant regime [e.g. 9, 10, 13, 14, 16] . Specifically, in the case of the Netherlands, Proka et al. [16] found that renewable energy initiatives, including but not limited to RECs, exhibit the ambition but lack a clear strategy on how to increase their impact upon the regime. In the context of a dominant regime where the power is concentrated in a few hands, the scholars register a lack of unity among the different initiatives, as well as a lack of a clear position vis-à-vis the regime [16] . In practice, this lack of coordination between them, results in higher variety of specific initiatives, but may also be seen as fragmentation in the renewable energy sector, which may undermine its prospects to grow.
Such problems in achieving diffusion beyond the niche level comprise one of the central topics of the field of sustainability transitions research. While favourable conditions at the landscape and regime-level are considered necessary, an actual transition implies that new technologies, practices and structures become mainstream. By definition, in a context that increasingly opens up to adopt mainstream alternatives, this implies that tensions will emerge at the niche-level, where change agents develop and protect these alternatives by investing (often all of their) time and energy to nurture and develop them.
Within a context of increasing systemic transformation in the energy system, a rapid decrease of prices of renewables and their subsequent diffusion, and rapidly increasing policy commitments, investments and engagement of incumbent business, the question that arises is whether the cooperative energy movement could develop its strategic capacity to diffuse its vision beyond the niche to proactively influence the direction and pace of the energy transition in the Netherlands. Such an ability to mobilise people towards a common vision through the encouragement of aligning their own interests with that of a collective has been referred to as leadership [17] (see also References [18, 19] on transformational leadership). The previous question can thus be rephrased as follows: can the cooperative energy movement take leadership in the energy transition in the Netherlands? This question becomes pertinent as there are realistic possibilities that regime actors seek to control the energy transition, its pace and direction by suppressing the values and principles presented by the cooperative movement (democratic, transparent, just, sustainable). On the other hand, it is also possible that the actors from the cooperative energy movement lack the strategic capacity to move beyond their day-to-day competition with the regime for individual goals, in order to engage in a more impactful way with it.
With the aim to understand, and potentially support, the transformative potential of RECs, we have organised, together with the national interest group of renewable energy cooperatives "ODE Decentraal", a dialogue for the deployment of a medium-term strategy (2018-2025) with an extension to 2030. Specifically, in developing the strategic dialogue, we sought to explore this twofold challenge: How to better understand the possibilities and challenges that actors within the niche face in their interaction with the regime, and how to facilitate the development of a strategic joint agenda for the Dutch cooperative movement. The dialogue followed a transition management approach, which is a practical governance framework that helps analyse and stimulate systemic change by facilitating scientific reflection and insight in transition dynamics, actor perceptions and strategies [20, 21] . In so doing, transition management simultaneously helps the actors themselves to reflect about their own role and develop visions, strategies and interventions in their contexts [20, 21] .
From a transition research perspective, the process helped to deepen our understanding of the dilemmas that actors face in scaling beyond the niche and the possibilities of using transition concepts and tools to empower them. Such concepts include questions relating to the willingness and ability of niche actors to cooperate, and the possibilities to align individual goals and values or the space for collective strategizing. Our intervention specifically explored the following sub-questions:
What is the contribution of the cooperative movement to the energy transition at large? 2.
What barriers and opportunities emerge in the attempt of moving beyond their niche? 3.
What governance interventions-and by whom-can help to facilitate this?
The purpose of this paper is to present and analyse the outcomes of the strategic dialogue, also reflecting upon the ability of transition management to build reflexive and strategic capacity through social learning Here, with social learning we refer to a process in which people exchange and discuss knowledge and ideas about what they perceive as reality, and as a result, they get new insights, develop shared mental models, form new relationships, and develop the capacity for collective action [22] . In fact, the time interval since the organised strategic dialogue, enables us to assess the impact of our intervention on the processes of the RECs also considering their spin-off activities.
In what follows, first comes a short history of the cooperative movement within its institutional framework in the Netherlands (Section 2), followed by a presentation of our research approach and methodology including its theoretical foundations (Section 3). We proceed with the direct outcomes of the dialogue: (a) the identity of the cooperative energy movement and its shared (quantitative) vision regarding its contribution to wider energy transition; (b) the identified barriers and opportunities for pursuing this vision; and (c) the concrete strategic vision of the movement for 2025-2030, along with the implications for governance interventions (Section 4). Section 5 reflects upon the dialogue from an action research perspective to abstract insights into (a) barriers and mechanisms to scaling transformative alternatives beyond the niche; (b) the indirect (social learning) effects of transition management processes by considering the activities undertaken by the initiatives pursuing the drafted action plan. Section 6 draws conclusions and presents possible future research avenues.
Background: The Cooperative Energy Movement and Its Institutional Context in The Netherlands
The Dutch energy regime is deeply connected to the fossil fuel industry. Since the discovery of large natural gas reserves in Slochteren in 1959, gas revenues have, directly and indirectly, been an important factor in the national budget [23] . Although the level of importance is changing, up to the present, the Dutch treasury has significantly depended on revenues from tax on energy products like natural gas, electricity and motor fuels, whose consumption are principal drivers of climate change, and the balance between raising a "green revenue" and achieving a "green result" is quite delicate [24] . This balancing act is also reflected in the country's policymaking. The main support schemes for renewable energy production in the Netherlands involve net-metering, a premium-tariff and a more recent tax-relief arrangement. As Proka et al. [16] point out, the Dutch regime supports sustainable energy innovations in so far as they are instrumental for meeting its climate goals, but it also safeguards that its dominance is not jeopardised. Indicative of this is that while the government establishes support schemes for renewable energy, its natural gas production continues.
Since the discovery of the natural gas field, energy has been seen as an economic commodity to be exploited by the state [25] . While foreign energy intensive companies were attracted to the Netherlands because of the low energy prices, the national government sought little involvement in how energy production develops [25] . Electricity and gas provision were taken care of by regional companies owned by municipalities and/or provinces, while the gas sector enjoyed the provision of the national gas grid by the state [25] . At that time, while gas allowed for the substitution of coal, the government expected that nuclear power would be the future [25] .
After the oil crisis in the 1970s, Dutch society was faced with its strong dependence on the foreign import of fossil fuels. The dominant discourse of economic growth and technological opportunities was challenged by voices of anarchism, feminism, and radical environmentalism [25] . In the context of emerging concerns about the environment, the public discourse initially focused on the undesirability of nuclear energy (vis-à-vis nuclear waste, safety and radiation concerns), slowly shifting towards green alternatives and energy saving [25] . Within such a context, a number of bottom-up initiatives begun to emerge. Among them, the first RECs appeared in the late 1980s; the focus was on wind energy. The 1989 Electricity Act gave grid access to the RECs, also guaranteeing a standard price, and the early 1990s noted a moderate increase in the number of local initiatives. This increase was attributed to a mix of environmental concerns and the wish for local independence and income for the local community [1] . The liberalisation of the energy market in the Netherlands that followed (late 1990s and early 2000s) brought additional opportunities for the RECs, as energy suppliers could profile themselves as "green". The emerging initiatives were different from the previous wind cooperatives, as the new wave was dedicated to collectively saving, producing and also supplying green energy [1, 25] . Their motto appears to be "energie van, voor en door ons zelf ", i.e., energy from, for and by ourselves. As major energy companies got fully privatised, the new cooperative movement embodied "a reaction to scaling up, privatization and liberalization of the energy sector" (p. 57) [25] .
The recent developments concerning the country's gas reserves creates a window of opportunity for (another) change in the Dutch energy system. As the supplies coming from North Sea fields have declined (in 2017 the Netherlands became a net importer of natural gas) and protests against natural gas extraction have risen, the government proclaims a change of strategy [26] . Specifically, in March 2018, after more than 900 homes were damaged in early January when the province of Groningen was hit by a 3.4-magnitude earthquake, the Dutch government announced it would cut production at the Groningen gas field to 12 billion cubic meters per year by 2022, and to zero by 2030 [26] . This opens space for alternative (sustainable) energy niches to gain importance and compete for establishing their propositions on how energy production, distribution, and consumption should be organised. The cooperative energy movement embodies one of these alternative energy niches. The next section presents the research approach and methodology employed for exploring whether the cooperative energy niche can take leadership in the Dutch energy transition.
Research Approach and Methodology

Sustainability Transitions and Transition Management
Sustainability transitions research focuses on the processes of systemic change, like the energy transition, and how they unfold [27, 28] . Transitions have been described as "evolutionary revolutions" that emerge over decades [29] . According to the theory, transitions come about as the result of processes at multiple levels: external changes and trends at the landscape level, encompassing exogenous factors like demographic, political and economic change, puts pressure on incumbent regimes, the dominant functioning of the system, thereby causing internal tensions, which enable the increasingly competitive alternative configurations, emerging in niches, to gain momentum and break through [30, 31] . Innovations emerging in niches, can gain momentum by growing legitimacy and access to resources by articulating precise visions, crucial for acquiring the support of networks of (powerful) allies [32] .
While transition theory does not exclude the possibility of a niche outcompeting the regime through direct confrontation and rupture, a transition typically takes off when, under the pressure of regime destabilization, proactive regime actors start to collaborate with actors from the niche (cf. [33] ). This requires both sides to be able to work beyond existing networks and routines, but also to contribute to change beyond one's own community or direct environment. Therein, an orchestrating shared orientation and discourse is crucial for the coordination of all agents interested in institutional change, i.e., change of the dominant institutions [34] . The latter are understood here as "the formal and informal (explicit or implicit) rules of the game that shape the behaviour of actors in society" (p. 14) [35] .
Transition management is a governance approach and a form of action research that uses analytical transition concepts to identify persistent problems, niche-regime dynamics and potential seeds and dynamics of transition. It provides a framework to develop transition-based governance strategies, through instruments such as transition arenas, transition scenarios, transition experiments, and transition monitoring [27] . By providing the principles for a participatory process with actors selected based on their involvement in a system and their interest to contribute to transitions, transition management stimulates reflexivity, social learning and strategic agency for transformative change [20, 21] .
During the process, transition researchers synthesize discussions, select core insights and ideas and facilitate the dialogue towards a shared strategic agenda. The undertaken activities involve: (a) an opening process of problem structuring and backcasting (see Box 1) for the development of a vision that generates a sense of urgency; (b) the development of coalitions, images and transition agendas that suggest a course of action; (c) the mobilisation of people to achieve this vision through the implementation of projects and experiments; and (d) a process of evaluation and monitoring [20, 34, 36] .
Backcasting is a participatory approach proposed for addressing issues of long-term system change. In contrast to forecasting approaches, where pathways to a future state are developed incrementally starting from the present, backcasting first identifies a future end-point radically different from the present, and, then works back to the present [37, 38] . Encouraging reflection and 'out-of-the-box' thinking, backcasting is useful in investigating complex problems and addressing far-reaching changes [39, 40] . Backcasting helps to visualise long-term transformations, and identify the involved pathways of high uncertainty [41] . Crucial for strategizing, this method allows for exploring the implications of alternative pathways and the values that underlie them, as well as the feasibility of the alternative developed visions, along with the required interventions for reaching them [39, 42, 43] .
The sequence of steps leads to a shared transition agenda (direct output), and as the actors internalize and adopt this agenda as their own, the process facilitates social learning (indirect output). Such processes also help to test assumptions and uncover more details and insights vis-à-vis the initial transition analysis, as the sessions ease surfacing tacit knowledge from participants.
Process Design and Analysis: Operationalising the Transition Management Principles
The transition team started its process in September 2016 (see also Table 1 ). For designing the transition arena, the transition team had thorough strategic discussions on the problem, the context, whom to involve, and what the learning goals should be. The specific goals of this transition arena have been the creation of: (1) a shared understanding of the dynamics within the renewable energy niche and how they relate to the broader energy system; (2) a shared sense of direction and empowerment (understood here as the intrinsic motivation and the belief that one can direct specific actions towards desired ends [44] ) and (3) the development of collective reflexive and strategic capacities in general. In that, the process aimed to facilitate the collective reflection on internal drivers, motivations and commonalities across different individual RECs and to support the generation of strategic ideas for future development and engagement with the energy regime. When exploring the ongoing dynamics and possibilities for supporting the transformative potential of the initiatives, the focus has been not only on technological, but also on broader institutional aspects, as identified by Proka et al. [16, 45] .
The broader underlying assumption for our intervention has been that a transition management process could facilitate social learning, reflection and the development of collective agendas by synergizing individual goals. It has been expected that a shared understanding of the origin, nature and dynamics of transitions in certain societal domains will empower actors to prepare and better adapt to such dynamics in order to influence their speed and direction [46] . Additionally, the transition team formulated a number of hypotheses to be explored at the arena. First of all, it was hypothesised that the actors operating within the niche are too occupied with their own activities to be able to develop the strategic capacities needed to transform the regime. We assumed that by highlighting synergies between different niches, a strategic vision could enable them to engage with the regime more effectively. In fact, in line with Reference [47] , we expect that a vision can help RECs attract new actors and more resources. Nevertheless, difficulty to bridge different niches has also been anticipated. Following an official invitation, persons who expressed interest to participate were interviewed about the idea of organising a strategic dialogue to assist the bottom-up energy movement. In this interview, they were also asked to suggest other potential participants. Through this snowball technique, in total 22 people were identified and invited. After the interviews and within group communication, 15 out of those 22 people committed to participation. This group consisted of representatives of RECs, cooperatively developed energy suppliers, as well as the national knowledge platform of ODE-Decentraal. In one case, the transition team had to retract an invitation, as several other invitees declared they would not be able to speak out freely and take part with an open mind in case of the participation of a representative of a commercial wind and solar project development company.
The team drafted "rules of the game", encompassing the roles and responsibilities of all parties involved. In terms of confidentiality, the process followed the Chatham House Rule: participants are free to use the information obtained in the dialogue, but they may not disclose the specific source of the information, the affiliation of the source or that of other dialogue participants. Moreover, the rules made clear that full consensus was not sought; instead, diverging arguments were welcomed. During the process, the transition team shared and shifted between the roles of process facilitator, knowledge broker, reflective and self-reflective scientist, and change agent [48] .
The dialogue took place between December 2016 and mid-March 2017. Despite the fact that the original planning of the dialogue spread longer, the national elections (on 15 March) played a catalytic role for accelerating the process. Participants wanted to be ready to use the dialogue outcomes in the negotiation process for a new government. The first meeting focused on the development of an ambitious qualitative and quantitative vision. The second meeting explored the opportunities and barriers for realising the cooperative vision through solar, wind (onshore and offshore) and sustainable heating projects. After the second meeting, dialogue participants organised an additional meeting aimed at the "translation" of the identified opportunities and barriers into policy proposals for the to-be formed new government. During the final meeting, in March, the discussion focused on elements of a strategic vision and the further development of a number of governance and policy interventions for strengthening the feasibility of attaining it. The dialogue was therefore concluded at the fifth phase of transition management, as presented in Table 1 .
To facilitate the data analysis, the meetings were transcribed, and based on the transcriptions; reports were prepared and circulated among the participants for verification and additional input. Next, the findings were discussed between the authors, and analysed. At the end of the dialogue, a report was compiled for advice on the cooperative energy movement. Last but not least, an evaluation questionnaire was distributed among the participants. The evaluation involved questions about what worked well and what could work better in the dialogue, as well as questions regarding the dialogue's impact on (i) the participants' daily practices, (ii) networks and (iii) principles and values.
Outcomes of the Strategic Dialogue
Towards a Strategic Vision
Identity of the Cooperative Energy Movement and Its Potential Contribution
The focus of the first meeting was on reflecting about the internal dynamics within the cooperative energy sector and specifically on illuminating the vision of the initiatives about their collective future. The discussion focused on three elements, the very identity of the movement, expectations with respect to their potential contribution to and share of total Dutch energy production and consumption, and the increased social support as shown by membership figures.
Participants described their movement with the concept of energy democracy. Energy democracy was understood as a political, economic, social, and cultural concept that links the technical characteristics of the energy transition to citizen participation and democratic control. The RECs claim that by facilitating the transition to a sustainable system, they bridge the gap between investment, production and consumption of energy, while giving back to the end-users the ownership and control over the energy being a public good. End-users (e.g., citizens or companies) become (co-)owners of their energy supply. Cooperative energy projects need to be sustainable, decentralised, and transparent.
For the dialogue participants, the energy transition is about more than just energy: it is about a more equal distribution of resources and power. The cooperative approach integrates environmental and social concerns by tackling urgent energy issues, while pursuing systemic change. Therefore, the energy transition may help the creation of a new type of economy where the financial resources for energy stay in the community and get re-invested according to the local needs. In this way, the renewable energy capacity installed in their environment strengthens the local communities and, in fact, the energy transition may become a vehicle for wider system change.
For this to happen, three levels for the involvement of people in a cooperative were distinguished. One level is the transactional, when one becomes a customer of a cooperative. Another level is the relational, when one gets a share or provides a loan to a cooperative for the development of a project. The third level, is the goal-oriented, when people actually share a vision and the aspiration to meet a specific goal. It has been argued that all levels are crucial for a "deeper and longer-term connection with members". Although this point has been debated, in general the cooperative energy movement in the Netherlands is oriented towards combining ownership of RES with prosumption, yet this is not always possible.
This ambition for institutional change was considered the basic difference between RECs and renewable companies on a commercial basis. For the RECs, money is important for having the systemic impact they aspire. As one of the participants put it: "the cooperatives need money to make the transition, while they (i.e., commercial initiatives) need the transition to make money". It was argued that when the RECs pursue profit, it is "profit-for-purpose".
A key element of this purpose is their contribution to the energy transition through the development of renewable energy projects. By 2017, almost 1 Peta-Joule (PJ), equal to about 278,000,000 kWh, was cooperatively generated in the Netherlands, almost entirely through wind [46] . This is a negligible 0.05% of the net Dutch energy demand. Dialogue participants pointed out that the energy transition had just started and that RECs still have a "petty" image and make "baby steps". However, the initiatives have the ambition to professionalise, which will make the acceleration exponential. Participants shared their initial expectations regarding the cooperative potential in terms of renewable electricity, heating and energy savings. It turned out that these expectations considerably diverged, many being overly optimistic. The exercise led to a choice of parameters for a quantitative end vision, i.e., (1) total production of cooperative energy, (2) energy savings, (3) cooperative share in total national production and consumption, (4) cooperative share in total production of renewables, (5) cooperative share in total solar and wind, and (6) cooperative share of total energy demand by households.
Since the energy transition beyond kWhs involves people, participants in the dialogue also expressed their expectations about future membership of RECs. The majority of people are not interested in the issue of energy; as pointed by one of the participants, a great number of people "have never changed their energy provider". Thus, mobilising people either as members, co-workers or simply customers is considered difficult.
The views presented by the dialogue participants in terms of the cooperative renewable energy production and/or membership, varied widely. From this wide range, the transition team chose two points in time (2025 & 2030) for drafting an overarching vision for the field. This quantitative vision was consolidated at a later stage.
Quantifying the Vision
The vision was quantified through iterations between the dialogue participants and the researchers. Based on the discussions so far, the transition team drafted an ambitious quantitative vision regarding the contribution of the RECs to the Dutch energy transition. A first draft, with an ambition for 2030, was met with the response that it contained "too many numbers". Therefore, a second, medium-term vision was developed for 2025, which zoomed in on a few parameters, especially the one linking cooperative share of total energy demand by households. This would enable the dialogue to link numbers on energy to the issue of membership size, i.e., to link the sustainable energy targets to the broader social, economic and political targets of the cooperative energy movement.
The central question for framing the 2025 vision was: "When will the cooperative movement in the process of upscaling have reached the point of becoming part of a renewable energy regime"? This question was translated into two quantitative questions: (1) Which membership size would be needed to realise a breakthrough for the cooperative movement? (2) How much energy needs to be produced or saved to at least substantially meet the membership's energy demand? The political power and influence of the movement will definitively increase as the membership size grows.
By now, the joint RECs have about 50,000 members [49] . RECs work mostly together with smaller renewable energy-oriented companies, and most of their membership increase corresponds to the clientele loss of larger energy incumbents. Therefore, to determine the necessary upscaling of membership we looked into the clientele of some large energy companies in the Netherlands. RWE and Vattenfall are the biggest with 3 and 2 million household customers; Eneco (still) owned by municipalities, follows with about 2 million customers; and other medium size companies have between 150,000-500,000 private customers [50] [51] [52] . Based on this information, the vision suggested a membership size of 1 million by 2025, implying a yearly membership increase of 50%.
To meet the total household energy demand (including heat and electricity) of 1 million prosumers, about 10 billion kWh/year will be needed, which equals 36 PJ renewable electricity annually. If these people were also to switch to electric driving, energy demand will increase by one third to 47 PJ/year. Part of this demand will still be covered by utilities and part of the cooperative production would be sold to other clients (industry, other companies, sports clubs, etc.). Households may cover about half of their energy use by cooperative production, about 25 PJ (about 7 billion kWh). It is also envisioned that 200,000 members of RECs will have switched to renewable heating. It is assumed that with efficient heat pumps this will lead to energy savings up to 5 PJ (about 1.4 billion kWh).
This means that after subtraction of savings, cooperative production of renewable energy must increase from 1 PJ by now to 20 PJ in 2025 (about 5.6 billion kWh), which is about 10% of net energy consumption in the Netherlands [53] . To realise 20 PJ in 2025, cooperative production must rise 1/3 per year. This vision looks extremely ambitious for the RECs, but the number of 20 PJ is still moderate when total Dutch consumption is taken into account; in fact, this amount appears low as compared to expectations of some dialogue participants.
To determine the share of wind and solar we looked into the growth rate of cooperative production over recent years. Cooperative wind now covers about 1 PJ/year. The growth rate has been moderate, about 10-20% a year, which is for large part explained by obstructive policies of several provincial governments against on-shore wind (see also [16] ). The vision assumes a more supportive stance because of pressures on the Netherlands to realise its climate targets. Therefore, for wind, an annual growth rate of 30% is envisioned sufficient to realise 9.6 PJ in 2025.
The share of cooperative solar in the Netherlands is currently 0.07 PJ, which is still negligible. However, the growth rate of solar projects is much higher than wind, between 250% and 300% per year. Estimating with an annual growth rate of 75%, cooperative solar will by 2025 cover 10.7 PJ. So, basically it is envisioned that half of the cooperative production would be sourced through wind and half through solar. Without necessarily committing to this vision, at this point, dialogue participants agreed to use it as a starting point in the actual backcasting.
Identification of Barriers and Opportunities
During the second meeting of the strategic dialogue, the participants discussed the possible barriers and opportunities for the cooperative deployment of renewable electricity (solar and wind) and heat in the Netherlands. The identified issues are several and interconnected. The elaborate lists of issues as identified per technology may be found in the Appendix A.
Solar & Wind Energy
Concerning barriers, the dialogue participants principally focused on issues originating in the policy domain, as well as on issues of competition with national or international commercial actors. With respect to the deployment of solar energy, although the postal code tax relief scheme ("postcoderoos" in Dutch), that national policy introduced in 2013, is generally perceived as complex, the main policy barrier comes from municipal regulations. In the case of wind projects, national and provincial regulations are more important. The participants stress that the existing competition is intensified by the low availability of roofs and other surfaces, due to the unwillingness of their owners to provide them; a barrier in itself. The representatives of RECs reflected upon their level of professionalization, especially in relation to (offshore) wind project development, and the collective image of the community (described as "petty" or "petite bourgeois"), and how both factors may inhibit their progress. The fact that energy is a "non-issue" for the majority of people has been described as a significant barrier; the public lacks both the interest and the awareness around the urgency of the energy transition. Indicative is that the opposition to wind projects often relates to an impression that there is already "enough" onshore wind. The role of RECs is, thus, not only to provide renewable electricity to some, but to involve and engage people on a deeper level, as argued by some of the dialogue participants.
Regarding opportunities, the situation in Groningen, brought to the fore by the recent earthquake in 2018, emerges as a catalytic factor for the transition to renewables. Beyond this, the dialogue participants discussed the expected benefits of the professionalization of the sector and the establishment of coalitions. The local municipalities have been identified as key actors, as they could support them with several mechanisms, such as guarantees, low interest loans, or the provision of their roofs/land for project development. For the latter, partnerships with locals have been considered valuable in general. The RECs could mediate between them and electricity end-users to develop projects (and receive a financial return). Furthermore, the technological domain involves extra opportunities as the initiatives could adjust their projects for heat or e-mobility services. To give more context on the above barriers and opportunities (whose whole list is presented in Tables A1  and A2 in the Appendix A), we next zoom in on some parts of the discussion.
First of all, regarding their challenges with public authorities, the participants agreed that, especially for wind energy, "Government is an obstacle", as one participant pointed; often this is true at the municipal and provincial level too. In fact, RECs are not (yet) in the consciousness of aldermen or other officials. As one participant describes: "already three years ago, I was talking to the municipality, about the fact that we could provide them with our energy. Well, that was seen as a good idea, but it took another two years . . . and it has not gotten through yet . . . " Only in some places is this alliance present; some municipalities have already given priority to RECs for the development of wind in their area.
The professionalization of the initiatives for the development of more and bigger projects brought up elaborates discussions. While it was pointed that "members' growth is important for us to be able to realise things (i.e., projects) and realising things is important to get this members' growth", especially relevant in the case of wind projects, the dialogue participants expressed their concerns about whether the movement has the capacity to pursue them. Specifically, some participants argued that developing offshore wind demands significant financial resources and expertise that even the cooperatives with long experience in onshore wind development lack. Yet, others pointed out that this area should not be left to (multinational) commercial developers, because in this way, resources collected from every energy consumer (through the energy tax) will be channelled to powerful companies. It was actually argued that more trust should be placed on the knowledge of the local community: "I think those fishermen know exactly where the wind is . . . they know those places... I think your fishermen know a lot more about the North Sea than The Hague (where the government is located)."
Beyond their own capacity (or lack thereof), the discussion also touched upon the issue of public acceptance of renewables and the role of RECs in democratising the energy system. The issue arose when discussing the recent emergence of small-scale "village" wind turbines in the country. While such turbines may seem as a "friendlier" alternative, they are inefficient, which even intensifies, the issue of space, and while it was suggested that more locations may become available for them, others pointed out that resistance may actually increase due to the fact that these wind turbines would need to be positioned closer to people's vicinity. It is exactly there that the role of RECs is crucial. As pointed, being active in a cooperative "you determine yourself as a neighbourhood where a wind turbine does or does not come . . . That is beautiful; that there is a cooperative that says, we are going to decide where our limit is. That is energy democracy!"
In fact, the discussion specifically focused on the role of RECs in mobilising people for renewables, as well as on the ideal level of involvement. The question has been if the cooperative movement has solely become a vehicle for project developers to go through the permit procedure, or whether it has succeeded in establishing "prosumption", linking production and consumption of renewables. Nowadays, not all RECs employ a business model where the investors or owners of the sustainable installations can actually use the self-generated energy. This relates to choices made in the (recent) past and the availability of certain support schemes. In the discussion, some suggested that renewable energy production does not need to be directly connected to consumption. Instead, it was stressed that production should ensure visibility. It was argued that especially wind energy projects have an enormous capacity to mobilise people and capital for achieving substantial sustainable energy generation within sight distance. "The interesting thing about what we are doing is that I have people (as members) who develop their roots in the region and derive pleasure from it. For me it is not about realising production out of view, because then we become exactly the same as Shell, who are also in full production." Yet, others pointed out that visibility is not enough; for some participants it is crucial to link a project's financing with a concrete transaction. "There is one reason why a cooperative succeeds, the same reason is why a cooperative fails: that is linking financing and transaction", adding "you do not invest because you receive money from the wind turbine, but because you receive power from the wind turbine . . . As soon as we start making it possible for people to become customers and not members, as long as one may invest without receiving electricity, then it goes wrong." It is explained that the involvement at a transactional level does not last long, and renewing it requires a high marketing budget, which local RECs lack. This is why the relational level is important, strengthened by a goal orientation. "Tackling those 3 levels, the transactional, relational and goal-oriented, makes a cooperative strong." This is seen as "the real strongest unique selling point" of the initiatives. Nevertheless, some participants questioned that RECs should always pursue such deep member involvement. This links back to the discussion about the purpose of the movement. "What is bad about having double objective? Democratisation and sustainability?" It was argued that collaborating with an "impact investor" that consciously wants to invest in a cooperative project is not bad. "I think that the strong focus on the ideal model is a threat for the movement". While this tension has not been completely resolved, the working compromise was that even when the deep involvement of people appears to be the "ideal", not all RECs need to aim for it.
Lastly, among the several opportunities that were discussed for the growth of the movement and the transformation of the energy system, one related to the possibility of expanding the activities of RECs across the value chain. Starting from the fact that solar panels are usually imported from China, and wind turbines from Denmark, some dialogue participants argued that the movement could initiate its own factories in the Netherlands. Actually, for some, RECs should take care of the production, financing, as well as the installation of the renewable energy infrastructure. For this, cooperation and coordination is necessary, and as it has been pointed: "Deltawind is not going to set up a construction company on its own, nor will the Windvogel. That risk is too high, but if we share the risk together, we may ultimately have a construction company together, which may facilitate services for our members." However, opposition to this point also emerged as other participants argued that the movement should not become a "club" that does everything alone. Instead it should seek the collaboration with other actors of the "big society". In relation to this, a tension that emerged involved the trade-offs regarding the possible support of local suppliers vs. taking advantage of economies of scale through partnerships with bigger suppliers.
Sustainable Heat
The discussion on the barriers and opportunities for the transition to sustainable heat differed from the discussions on energy from wind and solar, not only due to its different nature (i.e., different technologies, different kind of service, etc.), but also due to the lower level of experience of the dialogue participants with it. In what follows, we discuss some major issues. (See Table A3 in the Appendix A for the complete list).
Starting with the barriers, the most significant involve the preference of the public authorities for centralised top-down solutions, the lack of transparency on possible development of heat network(s) and the related costs, the technological difficulties and the increased financial costs as such (especially for rural contexts), the unclear business model, as well as the very limited experience of the cooperative with the deployment and management of heat projects. In fact, although RECs would wish to keep (full) control and responsibility over the heat networks, they acknowledged their difficulty to tackle the issue completely autonomously. Materialising heat projects through community initiatives is difficult due to the shortage of people with the required expertise. Establishing partnerships is therefore vital for advancing the heat transition. Given its experience, the role of the grid operator was seen as central; network operators have, in part, already taken the lead in the transition away from natural gas. Nonetheless, several issues hinder such a collaboration. Principal is, for instance, the lack of transparency regarding network costs, which inhibits the assessment of the affordability of different heating solutions.
On the other hand, the public gas debate, intensified by the earthquakes and the house damages in Groningen, along with the forthcoming possible dependence on the unstable Russian regime, creates a window of opportunity for radical change in the system of heat provision throughout the country. For this, sufficient non-food biomass, including waste-water and sewage sludge, is available in a large part of the country. Moreover, small-scale heat installations, as well as heat installations belonging to housing associations, do not require a special heat supply permit from the Authority for Consumers and Market, which makes them a good fit for the transition to decentralized heat projects. The downturn of the construction industry appeared as another opportunity for the RECs to advance the heat transition. The initiatives could link up with construction companies to push for energy efficiency upgrades of buildings; past experiences of housing cooperatives may be useful. For instance, the coalition could combine the provision of house renovations with that of vacation packages for their owners. Additionally, the dialogue participants suggested that building international partnerships, by collectively getting involved in the pellet factory of the Belgian cooperative Ecopower, for example, could also support the heat transition in the country.
Although several barriers and opportunities have been identified by the dialogue participants, during the dialogue, the barriers for the energy transition have not been discussed in length. Instead of a detailed analysis of the problem, the discussions principally explored different possibilities for future action. This solutions-orientation may be attributed to the characters of the specific dialogue participants, but may also comprise a commonality across actors engaged in the niche. We will reflect upon this further in Section 5.
The Strategic Vision of the Movement and the Implications for Governance Interventions
The direct outcome of the dialogue process was a consolidated vision and an action agenda with several tactical measures for attaining it. This section presents the concrete vision for the Netherlands and some of the tactical measures of more relevance for the cooperative movement as a whole.
The Strategic Vision of the Cooperative Energy Movement
The dialogue participants converged on an ambitious vision regarding the contribution of the RECs on the Dutch energy transition. Specifically, the RECs pledge to realise 25 PJ (7 billion kWh) of sustainable energy production and savings in the Netherlands by 2025. This may be translated to: -sustainable heat for 200,000 households: this equals to energy savings of more than 5 PJ (1.5 billion kWh); -generation of electricity through more than 10 million solar panels (of an average capacity of 300 Wp): this yields more than 10 PJ (3 billion kWh); -generation of electricity through 250 wind turbines (of an average capacity of 5 MW): this also yields around 10 PJ (3 billion kWh), and, -the involvement of 1 million households in a cooperative either as an investor or as a buyer of collectively generated electricity or heat.
In April 2017, this vision was published by ODE Decentraal [54] . The vision is important because, functioning as an anchor point for strategy and communication with a broader audience, it supports the movement's collective agency. The insights into what a possible sustainable energy future could look like, and the established transition agenda which is presented next, also creates a feeling of legitimacy for engaging with the regime, and may enable the movement to take leadership in its transformation.
Action Agenda
To make a greater contribution to the sustainability of the Dutch energy supply, participants acknowledged that the RECs will have to get involved in many more and especially larger decentralised projects. At present, too little expert manpower is available for this. They recognised that the organisational structure and management capacity of the RECs is far from ideal and to improve it, the following measures have been decided: (a) a Development Fund through which the preliminary phase of (large) projects can be (pre-) financed; (b) a course for training and education for people who want to contribute to project development and management of RECs; and (c) a certification scheme for local RECs aimed to prevent proliferation and commercial misconduct.
When it comes to the policy recommendation to the authorities, the agreed action points may be located at the national and local level. First of all, at the national level, the participants call for the national government to facilitate an energy awareness campaign, which could be co-developed with civil society organisations, citizens and businesses. With regards to the existing regulations, it was suggested that the postal code tax relief scheme should shift to an "area scheme", allowing in this way for the cooperative development of more solar and wind projects (See also Reference [16] ). The development of wind energy, specifically, should take place collaboratively on areas where it is socially acceptable, and RECs should also be given the opportunity to (co-) exploit wind at sea. Special attention should be given to (the consequences of) the heat transition, for which the Dutch cooperative movement has presented its concrete proposition for a gas-free future in the Netherlands [55] . Specifically, the movement calls for the establishment of goals at the regional level and the deployment of energy allocation plans ("energiebestemmingsplannen" in Dutch) to meet them. The cooperative energy movement supports an integrated approach to energy on land and participatory development within the Environmental Vision ("Omgevingsvisie" in Dutch). Moreover, the need for a more decentralised sustainable energy supply and the application of energy storage options, calls for a national review of the energy transport cost structure, as well as the cost of local energy storage; therein, network operators could play a major role. Furthermore, the national government can stimulate the cooperative movement by contributing to a Development Mechanism to finance the risky development phase of larger cooperative projects for wind, solar, heat and energy saving.
At the local level, provinces can make an important contribution to the energy transition by facilitating the spatial application of decentralised energy generation. Instead of complicating the process for the RECs, by limiting, for instance, the possibilities for (replacing existing) wind turbines, the local provinces should create provincial investment funds for renewable energy to (partially) cover the risks of investments undertaken by RECs. Moreover, municipalities which own land should (preferably) provide them for cooperative development. If they are not landowners themselves, municipalities should enforce cooperative development, for instance, by stating that a developer should always work with 50% involvement of a local cooperative. By making municipal land and roofs available, the municipalities may give RECs a chance to participate in large projects. Moreover, municipalities may bring companies in contact with local RECs in their area. Discounts on municipal taxes for the companies that provide their land or roofs, for instance, could function as an encouragement for making more business roofs available for solar panels. Lastly, municipalities can also arrange that RECs borrow money at the lowest possible interest rate from the country's promotional bank of and for local authorities and public sector institutions.
The developed vision and transition agenda should not be seen as an end in itself (prediction of the collective future of the community of RECs) but as a means to influence this future. The dialogue participants have come up with several ideas that could directly improve their current situation. However, the timing of the dialogue (close to the national elections) resulted in much of the attention of the participants to be directed to short-term measures, mostly towards the to-be-formed national government. Therefore, it could be argued that the representatives of RECs only partially managed to distant themselves from the present to look at the broader picture of the energy transition. The drafted agenda, nevertheless, needs not to be 'implemented' as a blueprint, but it may be adopted in bits and pieces by the dialogue participants and a mobilised network of change actors. Next, we reflect upon these findings and our overall research process.
Insights into Empowering Transformative Leadership from the Niche
Our intervention aimed to foster leadership aimed at the sustainable transformation of the energy system by facilitating the development of reflexive and strategic capacities through social learning. Here we reflect on this goal from an action research perspective. First, we discuss the direct and indirect (social learning) effects of our research, and then we reflect upon the role of transition management therein.
To identify the main effects of the dialogue on the participants and the development of the cooperative renewable energy niche, we go back to our strategic dialogue goals, which may function as an evaluation framework. Overall, the dialogue resulted in a shared understanding about the past, present and future of the cooperative movement in the context of the energy transition. Our empirical involvement confirms our assumption that so far the initiatives have been too busy pursuing their own individual goals to be able to develop collective strategic capacities. In fact, the dialogue process concluded with the co-organising and participating umbrella organisation ODE Decentraal publishing the movement's ambition accompanied by a list of specific measures to attain it [54] , as well as a statement about the cooperative contribution to the heat transition in particular [55] . The former document consolidates the problem framing, with ideas for short-and long-term actions necessary for the transition to a sustainable energy system democratically operated and managed. In that, this document is an attempt to address the identified in the strategic dialogue institutional and organisational lock-in mechanisms.
Specifically, the identified lock-in mechanisms are located both in the institutional and organisational sphere. First of all, policy is mostly protecting the incumbents and its change is slow, both at the local and national level. At the local level, where the interaction with the initiatives is more direct, the established cultural beliefs and cognitive routines (of aldermen) appear to be inhibiting, as RECs are most often not acknowledged as legitimate partners in the energy transition. In fact, the image of RECs seems to limit the diffusion of the cooperative model in the energy domain, and this may relate to the fact that the level of engagement that the initiatives promote contrasts with the current lifestyles. Lastly, apart from lack of economies of scale, organisational lock-ins appear to be significant too. To be precise, the overall level of professionalization, the lack of experience with certain sectors (offshore wind and heat), as well as the difficulty to deepen and broaden their networks, are factors that undermine the development of the sector.
In their evaluation of the dialogue process, some of the participants pointed out that the narrative gives them a sense of direction and helps them to orient their actions and choices more strategically. Yet, for others, the process was too inward-looking; as one participant argued the dialogue process was "a lot about what we want, and find important, rather than what people, who do not have that same drive", and indeed the participants did not manage to sufficiently distance themselves from their personal positions to identify all the bottlenecks for the transition and how they could pragmatically be addressed. Although this may be attributed to the idealistic features of the actors involved in the cooperative energy field, it may also come as a result of the specific dialogue design. We will get back to this when discussing our research methodology.
The strategic dialogue has supported raising the awareness among the dialogue participants regarding the identity of the cooperative energy movement in the Netherlands and the plurality of approaches within it. The cooperative energy movement integrates principles regarding the environmental aspects of sustainability (i.e., green energy) but also social aspects, like active citizenship and self-determination. While these values seem to be easily combined, certain tensions emerge when practically applying them. Specifically, while all actors aspire towards the transition to a "green" energy system, and may also cherish the possibilities for the democratisation of the energy system that the cooperative approach brings, no unanimity exists about the idea of using the energy transition as a vehicle for reclaiming people's power and re-establishing a social economy. This tension relates to the discussion about the movement's unique quality summarised in the words "Van, Voor, en Door" i.e., energy of the people, for the people and by the people. For some, "the challenge is not to further professionalise our project development power, but to organise solidarity within the area we operate (and to receive pre-financing)". Yet, while some voices stress the importance of aiming for deep involvement of membership at all three levels-the economic (transaction), social (relational) and environmental (sustainability-oriented)-arguing that this unique value can offer an attractive perspective to Dutch consumers, no consensus about it has been reached. Instead, what was established is a basic understanding and respect for the different approaches which may be employed in parallel. In fact, it is coordination that the movement needs, not unity. In a form of cultural pluralism, the different RECs may co-exist with each other, considering the particularities of the sub-groups, as enriching to the overall qualities of the movement; and indeed, as the cooperative movement will need to address in the near future a broader group of people with various desires and interests, this multitude of values and approaches may be beneficial.
Another impact of the dialogue relates to empowerment. The process enabled the actors to feel legitimate and able to contribute to the energy transition, also by taking new roles. This resulted in several spin-off activities: The creation of an administrative program for the RECs; the establishment of an association for the participation of RECs in offshore wind; the bundling of the different lobby and knowledge development organisations of the field; some organised attempts for inquiring funds for the professionalization of the cooperative energy sector; the establishment of a local solidarity fund, as well as the development of wind maps and the first steps to include them in local Environmental Plans. The maturing of the cooperative field was also exhibited, when, a year after our dialogue process, the ministry announced the measures it was planning to take to support the energy transition. Overall, the announced measures were aligned with the wishes of the cooperative movement. Yet, the suggestion for a parallel increase of the natural gas tax and decrease of the electricity tax, aimed at shifting consumption from one to the other, received negative reactions from several individual RECs which argued that this measure will kill the movement as it is making the development of projects with the tax-relief arrangement extremely risky, if not unfeasible. Nevertheless, the umbrella organisation ODE-Decentraal officially acknowledged the possible positive impulse of the measure on the overall transition, pointing out that actions will be taken to reduce the nuisance that the tax adjustment brings to the movement [56] . At this point, it should be clarified that we cannot be certain about the level of impact of our intervention on the above; in fact, we do not know if the same activities would have taken place even without the organised strategic dialogue.
Lastly, we wish to reflect on transition management as an action research methodology, and the ability of the research process to facilitate developing leadership. Our role was to design and facilitate the dialogue process, to quantify the cooperative vision and to compile all the reflections and governance propositions in a report oriented towards the empowerment of the cooperative movement. Interestingly, despite the fact that our invitation was originally directed towards multiple actors from the bottom-up, (the majority of) the invited actors from the cooperative energy movement preferred to discuss strategy among peers only, excluding other parties. This may confirm our hypothesis regarding the difficulty of bridging different niches. However, such a decision by the participants may have been influenced by our approach which, by involving a lot of representatives of RECs from the beginning, was leaned too much towards the cooperative energy niche. By avoiding broadening the meetings to additional participants, an opportunity was lost for the creation of new networks beyond the cooperative energy niche, something that had been expected to strengthen the prospects of a regime transformation. Actually, by excluding other actors, the dialogue participants missed the opportunity to discuss their ideas with people with different perspectives, which could better prepare them for the interaction with the regime. Nevertheless, the existing networks began to deepen through the creation of trust and mutual respect. This inward orientation may also indicate that, despite the emergence of some structures (e.g., for knowledge dissemination or energy supply), the cooperative movement in the Netherlands is still in its infancy. Coordination among peers may therefore be a legitimate first step before the engagement in broader strategic discussions.
Although certainly not perfect, the followed process offered multiple insights into the renewable energy cooperative movement, while also supporting its development. The dialogue participants fully endorsed the quantitative vision drafted through the dialogue process. In fact, their umbrella organisation ODE Decentraal, co-organising the strategic dialogue, shared it widely. At the same time, it should be stressed that while the timing of the elections may have helped mobilising more people to participate in the dialogue and share their knowledge and experience, the conditions may have hindered the ability of people to think strategically on a longer time-horizon. Furthermore, we argue that the role of transition management in bringing tensions to light is significant. As a framework that facilitates reflection, transition management can contribute in surfacing existing tensions, which can be valuable for helping to avoid a possible future escalation. In this, the role of facilitation is crucial. Facilitation should help create understanding and respect of the different positions, setting the foundations for coordination of action between different approaches. On a different note, looking at the last meeting of the dialogue, we may also recognise our responsibility in not having facilitated the dialogue participants in linking the numerous activities envisioned to a certain timeline. This may in fact be a rather difficult effort as it involves negotiation of priorities.
Conclusions
Our contribution has facilitated the cooperative energy movement to develop an overarching orientation towards the cooperative ownership and control of renewable energy infrastructure and the shift to conscious energy prosumption. The challenges are many, but so are the different opportunities presented for the movement to take advantage of. The dominant energy regime in the Netherlands, comprised by only a few parties responsible for the electricity, heating and transport solutions, has been trying to find ways to remain in power. In such a context, while functioning under absolute unity contradicts with the very nature of direct action initiatives, and may even compromise the prospects of their spreading, coordination among the RECs is critical. Therein, the contribution of our strategic dialogue is important as the detailed action plan drafted appears to have already enabled the initiatives to operate in alignment with their collective strategic vision.
Transition management proved to be a useful approach to create a direct impact by helping to develop reflective and strategic capacities, and create a more nuanced understanding of the challenges and difficulties of moving beyond the niche. Our experiences illustrate that it is possible to combine direct societal impact with a research agenda on advancing sustainability transitions. The positive societal impact of the dialogue process has been the creation of a narrative, the deepening of the network, and a sense of direction, also empowering towards more transformative action. Future research could expand the focus of this intervention by pursuing a broader stakeholder dialogue, also involving other actors, and possible partners of the cooperative energy field. Further research could also assess the prospects and value of establishing a collaborative business model between RECs and hybrid actors such as the network operators.
By engaging in such a dialogue as researchers, this also highlights tensions around normativity and prescriptivity in research. Our experience is that through the dialogue we were able to get more in-depth empirical insights and a better understanding of a number of theoretical ideas and assumptions. Future research could compare and contrast the observations presented here (on both research content and process) with insights from different research approaches on the study of RECs, thereby enriching such observations and possibly also developing the research approach.
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Barriers Opportunities
Policy and political power -Priority given to top-down planning instead of a bottom-up democratic process -General requirement of a heat supply permit from Authority for Consumers and Markets -Lack of protection against the heat law Policy and political power Municipalities: -Energy plan, Energy zoning plan -Environmental/ambient plan ("omgevingsplan" in Dutch) -Allowing customisation per neighbourhood/ postal code Small-scale installations and/or installations belonging to (housing) owners association do not require heat supply permit from the Authority for Consumers and Markets
Technology and Infrastructure
Difficulty of energy saving
Technology and Infrastructure
Technical development and innovation: -Variation local sources: pellets, manure, residual heat (also fossil), green gas through current gas infrastructure -National availability of non-food-competitive biomass, like sewage and sewage sludge -Thermal heating energy storage -Possibility for very small-scale heat networks -Possible use excess electricity for heating Collective heat solutions are easier than individual -Priority given to top-down planning instead of bottom-up democratic process -Public fear of the "unknown" -"Trias energetica" (i.e., sustainable energy in three steps: (a) reduce energy loss; (b) maximise use of sustainable sources; (c) make efficient use of fossil-fuel based energy sources) as a barrier
Knowledge base
Learning from housing corporations' experience: e.g., renovation in 2 weeks, offering people holidays
Landscape level
Vast majority of people are not in line with the bottom-up development of heating solutions
Landscape level -Urgency due to Groningen earthquakes -Anti-gas movement Off the gas ("Van het gas af " in Dutch) -International dependency on Russia
